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Camera with motorised film advancement 

Background of the Invention 

5 The present invention relates to a motorised camera and in 

particular to a camera of simple construction of the type 
generally sold to a customer pre-loaded with film and 
which is provided with motorised film advancement. 

10 In the early 1990' s cameras known variously as disposable 

or single-use cameras, or referred to by some as lens- 
fitted photographic film packages, became increasingly 
popular. These are cameras of simple construction and low 
cost which are usually pre-loaded with film by the 

15 manufacturer. It is usually arranged that the film is 

unwound from a standard film cassette or patrone on 
assembly of the camera, and as pictures are sequentially 
taken the film is wound back into the cassette. Once the 
user finishes the film, the user returns the entire camera 

20 to the photolab for developing of the film. The 

manufacturer may then either discard the camera in its 
entirety, or subject to appropriate checks that the camera 
is still functional, re-load the camera. Alternatively 
the manufacturer may re-use specific components of the 

25 camera. As the awareness of problems of environmental 

contamination increases, as well as for economic reasons, 



consumers are less willing to tolerate disposable 
products. Various cameras of this general type have been 
proposed including adaptations allowing them to be re-used 
at least several times by the user. 

Of particular concern with such cameras is ease of re- 
loading of film. It has previously been proposed by the 
applicant to provide the film for such cameras in the form 
of a film assembly comprising a standard film cassette or 
cartridge and a second film take-up cassette into which 
the majority of film is pre-wound. The applicant's US 
Serial Number 09/495,223 describes a method of film 
winding of such a film assembly and loading of such a 
film assembly into such a camera. 

One of the drawbacks of such cameras from the point of the 
user is the requirement to manually wind on the film after 
each exposure, which necessarily takes time and is 
awkward, particularly for those of limited manual 
dexterity. Motorised film advancement is well-known for 
more costly types of cameras such as compact cameras and 
single lens reflex types, but in such cameras arrangements 
of considerable complexity are generally provided being 
inappropriate for cameras of the simple type as mentioned. 

The present invention seeks to provide a motorised camera 



which overcomes these drawbacks. 



Summary of the Invention 

According to a first aspect of the present invention there 
is provided a camera comprising a main body defining a 
pair of film chambers on opposite sides of an exposure 
opening comprising a first chamber for receiving a film 
cassette having a central spool to which film is secured 
and a second chamber for receiving a second film 
container into which film is pre-wound prior to use, a 
drive shaft having an end which extends into the first 
chamber for engaging the spool, and an electric motor 
operably connected to the drive shaft to drive the drive 
shaft in one direction. 

The camera may have a shutter mechanism including a 
movable shutter blade, and a shutter release assembly 
having a user-accessible shutter button, and further 
comprising switch means to control operation of the 
motor, the switch means being controlled by the shutter 
release assembly. The shutter release assembly has a 
primed position wherein depression of the shutter button 
activates the shutter blade, and a discharged position 
subsequent to depression of shutter button. The switch 
means and shutter release assembly are arranged to 



activate the motor on depression of the shutter button 
and subsequent release. The shutter release assembly is 
arranged to de -activate the motor on movement of the 
shutter release assembly from the discharged condition 
back to the primed position. 

In the preferred embodiment the switch means comprises 
first and second metallic spring contacts disposed to be 
separated in the primed position, preferably of parallel 
overlapping form. The contacts are arranged to remain 
separated after discharge of the shutter until the 
shutter button is released, at which point they engage. 

The shutter release assembly may comprise a movable 
shutter release lever arranged between the shutter button 
and the shutter blade, which holds the first and second 
spring contacts apart in the primed position. The second 
spring contact vertically overlies the first spring 
contact, wherein the shutter release lever is arranged to 
be depressible through the action of the shutter button 
against the action of resilient means such as a return 
spring, and to return to an upward position on return to 
the primed position, the shutter button also acting on 
the first spring contact to depress this on depression of 
the shutter button, and the second spring contact being 
downwardly biased and abutting the shutter release lever 



in the primed position, whereby electrical contact is 
made after depression and subsequent release of the 
shutter button. 

An actuating lever may be disposed between the shutter 
button and the first spring contact and the shutter 
release lever whereby depression of the shutter button 
causes depression of the first spring contact, and of the 
shutter release lever. The shutter release lever is 
preferably mounted for rotation about a vertical axis one 
end of which is adapted to strike the shutter blade, and 
the other end of which is acted on by a rotary cam driven 
to rotate by advancement of the film. 

The rotary cam may comprise an angular cutout region 
defining at one edge thereof an abutment surface, and a 
circumferential cam surface extending between those 
opposite edges defining the cutout from a surface close 
to the cam axis to a surface more distant therefrom which 
connects to said abutment surface, said other end of the 
shutter release lever abutting the abutment surface in 
the primed position, and as the film is advanced 
subsequent to shutter release riding up the cam surface 
to rotate the shutter release lever back towards the 
primed position, the shutter release lever disengaging 
from the cam when the cutout is reached and being urged 



10 



15 



20 



vertically against the abutment surface under the action 
of its return spring. 

A third electrical contact may be provided spaced from and 
overlying the second spring contact and connected to the 
opposite side of the motor whereby electrical connection 
between the second and third contacts provides an 
electrical short across the motor, the shutter release 
lever forcing the second contact against the third as the 
shutter release lever moves up to the primed position. 

A film sensing switch may be connected in series with the 
motor which serves to disable the motor in the absence of 
a loaded film. 



In a further aspect the invention resides in a camera 
comprising a main body defining a pair of film chambers 
on opposite sides of an exposure opening comprising a 
first chamber for receiving a film cassette having a 
central spool to which film is secured and a second 
chamber for containing film pre-wound therein prior to 
use, a drive shaft having an end which extends into the 
first chamber for engaging the spool, and an electric 
motor disposed between the first and second chambers and 
25 operably connected to the drive shaft to drive the shaft 

in one direction. 
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The electric motor may be connected to the drive shaft 
through a gear train. 

5 In a further aspect the invention resides in a camera 

comprising a main body defining a pair of film chambers 
on opposite sides of an exposure opening comprising a 
first chamber for receiving a film cassette having a 
central spool to which film is secured and a second 

10 chamber for containing film pre-wound therein prior to 

use, and a rear cover removable from the main body to 
expose the film chambers, a rotably mounted film counter 
operably connected to drive means which, in use, engage 
the film whereby the film counter is rotably driven on 

15 film advancement, the film counter comprising a circular 

member with peripheral teeth and including a spring to 
urge the counter towards a re-set position, the film 
advancement rotating the film counter against the action 
of the spring, and wherein ratchet means engage the film 

20 counter is ensure its rotation in one direction only on 

film advancement. 

The ratchet means may comprise a resilient member 
extending from the rear cover and urged against the 
25 counter wheel, whereby on opening of the rear cover the 

ratchet means is disengaged allowing counter wheel to 
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rotate under the action of its spring to its re-set 
position . 

Brief Description of the Drawings 

An embodiment of the invention will now be described, by 
way of example only with reference to the following 
drawings in which: 



10 Figure 1 is a perspective part-exploded view of the camera 

in accordance with an embodiment of the invention; 
Figure 2 shows a film assembly, motor and drive gear 
train; 

Figure 3 is a part-schematic view of a shutter release 
15 assembly and motor control switch in a default primed 

position; 

Figure 4 shows part of the shutter release assembly in the 
default position; 

Figure 5 shows the shutter mechanism, shutter release 
2 0 assembly and motor control switch in the default position; 

Figure 6 is a part -schematic view of the shutter release 
assembly and motor control switch during photograph 
taking; 

Figure 7 shows part of the shutter release assembly during 
2 5 photograph taking; 

Figure 8 shows part of the shutter mechanism, shutter 



release assembly, and motor control switch during 
photograph taking; 

Figure 9 is a part -schematic view of the shutter release 
assembly and motor control switch during film winding; 
Figure 10 shows part of the shutter release assembly 
during film winding; 

Figure 11 shows the shutter mechanism, shutter release 
assembly, and motor control switch during film winding; 
Figure 12 is a part -schematic view of the shutter release 
assembly and motor control switch after winding returning 
to the default position; 

Figure 13 shows part of the shutter release assembly after 
winding returning to the default position; 

Figure 14 shows the shutter mechanism, shutter release 
assembly and motor control switch after winding returning 
to the default position; 

Figure 15 shows the movement of the cam and shutter 
release lever during film winding; 

Figure 16 shows the movement of the cam and shutter 
release lever moving back to the default position; and 
Figure 17 is a view of a film frame counter. 

Detailed Description of the Preferred Embodiment 



As seen in Figure 1, the camera, indicated generally by 
numeral 2, includes a main body part 4 which carries the 
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majority of the operative components of the camera 2, and 
a front cover part 6 and rear or back cover part 8 which 
together enclose the main body 4 . The main body 4 
supports a shutter mechanism 10 provided with a lens 
assembly 12, a front portion of which extends through an 
aperture in the front cover part 6 . The main body 4 
defines part of a first film-cassette receiving chamber 14 
which receives a film-containing cassette or patrone of a 
film package or assembly described further below. A second 
film receiving chamber 16 is arranged at the opposite side 
of the camera. Between the film chambers 14 and 16 is 
arranged an exposure window 18 located between upper and 
lower film guides which support the film at its edges as 
it extends between the film chambers. A film passageway 
for the film to travel between the film chambers 14 and 16 
is defined between the back cover 8 and opposed region of 
the main body 4 and film guides. 

The back cover 8 is hingedly secured to the front cover 6 
through lugs 2 0 secured in slots or openings in the front 
cover 6 and a releasable latch 22 is provided at the 
opposite side of the cover 8 to allow opening and closing 
of the back cover 8 by the user and/or re -loader. Also 
visible in Figure 1 is a printed circuit board 24 
supporting various components largely associated with the 
flash including capacitor 26. A battery or batteries 28 



provides power for the flash and also for a film wind-on 
or advancement motor 30, discussed in further detail 
below. The motor is disposed to lie between the chambers 
14, 16 with motor axis vertical, specifically between 
chamber 14 and the exposure window 18. The battery 28 is 
accessible at the base the camera 2 via a removable 
battery door 32. 

As best seen in Figure 2, the film is provided in the form 
of a film assembly comprising a first film cassette 34 
which is a conventional 35mm cassette or patrone, and a 
second film container 36 preferably of a smaller dimension 
than a conventional cassette, into which the majority of 
the film is pre-wound either at the factory or before the 
assembly is supplied to the user in the case of a film to 
be re-loaded. Although not visible the film container 36 
preferably comprises a housing which is formed as two 
housing shell halves and which co-operate to form an 
enclosure defining an elongate film slot between opposed 
edges. The patrone 34 has, as is conventional, a metal 
housing and a central spool 38, the film being wound about 
the spool 3 8 in a roll with a leading end secured to the 
spool 3 8 in a conventional manner. A drive gear 3 9 is 
connected to a drive shaft having a lower end with a fork- 
like protrusion (not visible) which extends into the 
patrone -receiving chamber 14 so as to engage the spool 38 
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of the cassette 34, with a gear train being provided 
between the motor 3 0 and the drive gear 39. As shown in 
Figure 2 there is provided a first gear 41 secured to the 
motor shaft, a second gear 143 meshed therewith, a third 
gear pair 145, fourth gear pair 147 and fifth gear pair 
14 9 meshed to provide appropriate speed reduction. It 
will be appreciated that various other gear trains or 
drive arrangements including pulleys or belts could 
likewise be used. 

A sprocket gear 4 0 is provided comprising eight sprocket 
teeth, the gear being precisely dimensioned so the 
circumference is the dimension of one film frame so that 
the teeth fit into the sprocket holes of a 35mm film and 
so that advance of the film by a single film frame causes 
precisely a single rotation of the gear 40. The sprocket 
gear 4 0 preferably comprises two separate parts as is 
described in applicant's US Patent Serial No. 09/792,392, 
namely a main gear part having seven spaced teeth and 
which defines an annular or a part -annular recess, and a 
slot at the position of the eighth tooth, and a separate 
alignment tooth part formed on a part -annular portion 
which constitutes an insert fitting into the recess. This 
allows the alignment tooth to be moulded out of a 
different coloured plastics material; for example, the 
majority of the camera components are usually of black 
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moulded plastics; the alignment tooth may be of a 
contrasting colour such as white. The purpose of this is 
to ensure correct position of the sprocket and associated 
components or film loading. In an alternative 
modification, instead of forming the alignment tooth as a 
separate part, the sprocket wheel can instead have all 
eight teeth formed unitarily, and the alignment tooth can 
be painted a separate colour or coated in some other way 
to give a contrasting colour to the other seven teeth. In 
a still further alternative the alignment tooth is 
distinguished by some other indicating means such as use 
of a marking, indicia or symbol or letters or similar. In 
a still further alternative the alignment tooth may have a 
different shape to distinguish it from the other seven 
teeth. The sprocket gear 40 is supported on a rotary cam 
42 best seen in Figure 2, and itself constrained to rotate 
about its longitudinal axis and supported between a 
locating well 44 on the main body and a plate 46. 

The shutter mechanism 10 contains a spring- loaded shutter 
plate or blade 48 best seen in Figure 5 which shows the 
mechanism with a front plate removed which has an exposed 
end S. A shutter release assembly, as shown for example 
in Figures 3 and 4 acts on the shutter blade, and includes 
a shutter release lever 50 for momentarily flicking the 
exposed end S of the shutter plate and thus opening an 
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exposure aperture behind the lens to permit photographic 
exposure on the film through the lens 12 and exposure 
window 18. A shutter release button 45 is provided on the 
top of the front cover 6 so as to be depressible against 
the force of an upwardly biased spring (not visible) which 
lies beneath the button 45 and is supported on the plate 
46. A shutter lock may be provided to prevent inadvertent 
depression of the shutter button 45. Beneath the button 

4 5 is an actuator lever 4 7 supported to pivot about one 
end. The free end of the lever 47 is able to act against 
the shutter release lever 50 as discussed further below. 
The plate 46 also supports a film frame counter 52 for 
rotation thereon, and a re-set coil spring 54, the 
operation of which is also discussed further below. 

The shutter release lever 50 extends generally 
horizontally and is pivotably mounted to rotate about a 
vertical axis and is acted on by an assembly of the 
sprocket wheel 4 0 and the cam 42 the latter two being 
axially interengaged for simultaneous rotation. One end of 
the shutter release lever 50 has a first radially- 
extending projection 52 for engaging the shutter blade end 

5 and a second tangentially extending (relative to the 
pivot) finger 54 for engaging the cam 42. The lever 50 is 
spring- loaded by spring 56 (omitted from Figures 3 to 14 
for reasons of clarity) which urges it to turn in the 
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anti-clockwise sense (viewed from above) and on release to 
thereby cause the second projection 52 to strike the 
shutter plate end S on taking a photograph. The spring 56 
also urges the lever 50 upwardly. 

As noted, the sprocket 40 is keyed to the cam 42 so that 
upon movement of the film by the motor 30, the film 
rotates the sprocket 4 0 and in turn the cam 42 above it 
in the same direction. The cam 42 has an upper circular 
disc portion 58 having a side cutout 60 and below the 
disc portion a lower cam portion 62 radially expanding as 
one travels around the periphery (indicated in dotted 
lines in Figures 15 and 16) . The edge region defining the 
trailing edge of the cutout 60 constitutes an abutment 
surface 64 . 

The electrical circuit for activating and interrupting 
the operation of the motor 30 is illustrated 
schematically for example in Figure 3, whilst Figure 5 
shows the physical construction of electrical contacts. 
More particularly, the motor 30 is connected to a switch 
assembly comprising three movable contacts 70, 72 and 74. 
Activation, at the appropriate time, of the motorised 
wind-on of film, and shutter release and re-cocking is 
achieved in the manner as illustrated in Figures 3 to 14 . 
Figure 3 shows the default or primed position. As can be 
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seen in Figure 3, the shutter release button 45 is in its 
normal up position, where it is urged by its underlying 
spring. In this position the first contact 70 is spaced 
from the second contact 74 and a third contact 72 whereby 
the motor circuit is not completed. Contacts 72 and 74 
however are touching. Second contact 74 is disposed so 
that in the primed position it is being upwardly deformed 
by a protrusion 77 extending upwardly from the lever 50. 
Turning to Figure 4 the finger 54 of the lever 50 abuts 
the abutment surface 64 of the cutout of the cam 42. The 
shutter release lever 50 is in its upmost position. The 
projection 52 laterally abuts a stop surface 79 on the 
shutter mechanism which overlies a slot at the position 
of the blade end S, and through this stop 79 is prevented 
from rotating in the clockwise direction under the action 
of spring 56. 

As the shutter button 45 is depressed on taking a picture 
as shown in Figures 6, 7 and 8, the actuator lever 4 7 
moves down against the lever 50 against the force of the 
spring 56. The contact 70 is also urged downwardly as can 
be seen in Figure 3 by a projection depending from the 
underside of the lever, whilst contact 74 also moves down 
under its own resilience, disconnecting from contact 72. 
As the projection 52 clears the lower edge of the stop 79 
on the shutter mechanism 10 the lever 50 is then able to 
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rotate a small distance about its vertical axis in a 
counterclockwise direction (when viewed from above) under 
the rotational force of the spring 56, the projection 52 
sweeping over the end S of the shutter blade. The shutter 
blade pivots momentarily in a clockwise sense (when 
viewed from the front, and as in Figure 4(c)) opening the 
shutter briefly before it is closed by the return force 
of its associated spring, and thereby exposing the film 
opposite the exposure opening . 

As indicated in Figure 9, when the shutter button 45 is 
released by the user the contact 70 moves upwardly urging 
the lever 47 upwardly with it. Contacts 70 and 74 become 
connected completing the motor circuit which thereby 
activates the motor, rotating the drive wheel 39 via the 
gear train and advancing the film and winding it back 
into the cassette 34. As the film advances the sprocket 
wheel 40 is rotated by means of the film perforations 
engaged therewith, rotating the cam 42 in an 
anticlockwise sense as indicated in Figure 10. Figure 15 
illustrates the movement of the cam 42 and lever 50. 
Figure 15 (a) shows the cam position on start of the 
motor. As shown in Figure 15(b) the cam 42 rotates 
clockwise, with the finger 54 riding up onto the cam 
surface 62 beneath the disc-like top portion 58. As this 
continues the finger 54 is being urged away from the cam 
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axis thereby rotating the lever in a clockwise sense. As 
this continues the finger slides off the end of the cam 
surface 62 and onto the abutment surface 64 (Figures 
16 (a) and (b) ) , at which time the upward force of the 
spring 56 urges the lever 50 upwardly again, with finger 
54 extending into the cutout of the cam 42 (Figure 
16 (b) ) . This represents the re-primed position identical 
to that of Figures 3, 4 and 5. This upward movement of 
the lever 50 causes the connection between contacts 70 
and 74 to be broken stopping the motor. In addition, a 
connection between contacts 72 and 74 is made thereby 
short-circuiting the motor connection, having the effect 
of instantaneously dissipating any residual currents 
remaining within the motor for example due to the motor 
inductance . 

Thus, the depression of the shutter button 45 by the user 
takes a photograph, whilst subsequent release initiates 
the film advancement by one frame which in turn re-cocks 
or re -primes the shutter ready for the next exposure. 

The rotation of the cam 42 also effects movement of the 
film counter wheel 52. As can be seen in for example 
Figure 4 and further enlarged in Figure 17, the top of 
the cam 42 includes a lateral projection 80. As the cam 
42 makes a complete revolution, as occurs each time the 
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film advancement sequence described above is carried out 
the cam projection 80 rotates, and engages the adjacent 
peripheral tooth of the counter wheel 52 driving it by an 
angular displacement which corresponds to one tooth. The 
counter wheel 52 is provided with an automatic re-set 
facility. Underneath the counter wheel there is provided 
a coil spring 54 (shown in Figure 17 although in reality 
it is disposed under the wheel) one end 100 of which is 
fixed to the plate 46, the other end 102 of which is 
secured to the underside of the counter wheel by means of 
a projection depending therefrom. A ratchet mechanism is 
provided in the form of springy leg 82 extending from the 
camera back door 8, generally parallel thereto having at 
its end a finger 84 which engages within the teeth of the 
counter wheel 52 shaped to engage within the teeth to 
prevent rotation of the counter wheel in the 
anticlockwise direction only. As the counter wheel 52 
rotates on film advancement, the spring 54 becomes 
increasingly tensioned. However, when the back door 8 is 
opened, the ratchet disengages from the counter wheel 52, 
and the spring 54 returns the counter wheel to the re-set 
"zero" or start position. 

The camera may also be provided with a film sensor to 
ensure that the motor operates only when there is film in 
the camera. As shown in the inset of Figure 1 the sensor 
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86 comprises a projection 87 mounted on one of a pair of 
metallic spring contacts 88 protruding through an opening 
in the main body facing the film guide. The contacts 88 
constitute a switch located in series with the motor 30. 
When film is loaded the projection is urged such that the 
contacts 88 touch each other. 



